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I n  t h i s  p r o j e c t  we use the  new t o o l s  prov ided by  t h e  atmospheric water 
channels o f  Seasat 's Scanning Mul t ichannel  Microwave Radiometer (SMMR) t o  
i n v e s t i g a t e  mesoscale s t r u c t u r e  a t  var ious stages o f  t he  development o f  a 
m i d l a t i t u d e  cyclone. Seasonal and graphic  d i f f e rences  i n  t h e  storms are 
a lso  studied. 

S i g n i f i c a n t  Accomplishments 

This  i s  a new grant,  o n l y  i n  e f f e c t  f o r  s i x  months. However, t he  work 
f o l l o w s  our prev ious s tud ies  o f  Nor th P a c i f i c  Cyclones which occurred du r ing  
September 1978 and b e n e f i t s  f rom our a v a i l a b l e  sof tware and experience w i t h  
the  SMMR data. 

There have been two s i g n i f i c a n t  accomplishments t o  date: 

1) We have begun t o  analyze severa l  cyclones as they cross t h e  Gu l f  
Stream dur ing  September 1978. We have p a i d  spec ia l  a t t e n t i o n  t o  t h e  infamous 
" Q E I I "  storm, which caused t r o u b l e  f o r  t he  ocean l i n e r  Queen E l i zabe th  11. We 
note t h a t  subs tan t i a l  amounts o f  water vapor are present  i n  t h e  warm a i r  over 
t h e  G u l f  Stream. Cold f r o n t s  are w e l l  de f ined by  t h e  grad ien ts  i n  i n teg ra ted  
atmospheric water vapor, and i n t e r e s t i n g  d i f f e rences  i n  t h e  water vapor con- 
t e n t  e x i s t  between reg ions which have the  same r a i n  ra tes .  

2 )  We have combined SMMR and SASS (Seasat A S a t e l l i t e  Scatterometer)  da ta  
a t  i t s  h ighes t  reso lu t i on ,  50 km, t o  s tudy  mesoscale reg ions o f  convergence 
and divergence, and waves on f r o n t a l  boundaries between t h e  c o l d  and warm a i r .  

Focus o f  Current  Research 

We are c u r r e n t l y  do ing the  fo l lowing:  

1) We are  l ook ing  f o r  d i f f e rences  between the  l a t e  summer cyclones i n  t h e  
Nor th P a c i f i c  and Nor th A t l a n t i c .  
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2) We are beginning t o  analyze the  r e l a t i o n s h i p  between low l e v e l  con- 
vergence, a v a i l a b l e  from SASS, and t o t a l  atmospheric water vapor, l i q u i d  water 
and r a i n  ra te ,  a v a i l a b l e  from SMMR, t r y i n g  t o  determine what i t  can t e l l  us 
about the  dynamics o f  t he  storm. 
assumptions one must make about steady s ta te ,  h o r i z o n t a l  and v e r t i c a l  advec- 
t i o n  and c o n t i n u i t y  o r  d i s c o n t i n u i t y  i n  t h e  v e r t i c a l .  

3 )  We are eva lua t i ng  t h e  fo recas t i ng  value o f  t h e  de tec t i on  o f  waves on 
the  c o l d  f r o n t  o f  a mature cyc lone w i t h  SMMR data. 

For t h i s  we are cons ider ing  the  s e v e r i t y  o f  

Plans f o r  FY 85 

o f  d i f f e rences  i n  cyc lone mois tu re  content  between t h e  Nor th P a c i f i c  east  
coast  and t h e  Western A lan t i c .  

1) As we amass more case s tud ies  we look f o r  s t a t i s t i c a l l y  v a l i d  evidence 

2 )  Next we p lan  t o  analyze cyclones i n  the  Southern Hemisphere dur ing  
Seasat's time, e s p e c i a l l y  t o  see whether the  mois ture i n  t h e  w in te r  storms 
show t h e  same c l e a r  r e l a t i o n s h i p  t o  the  sur face c o l d  f r o n t  as we have seen f o r  
t h e  l a t e  summer storms i n  t h e  Northern Hemisphere. 

3 )  We are genera l l y  aiming t o  be more soph is t i ca ted  i n  t h e  use o f  com- 
bined Seasat SASS and SMMR data. 

4) Together w i t h  our co l league Frank Wentz o f  Remote Sensing Systems, we 
p lan  t o  analyze the  r a i n  r a t e  in fo rmat ion  f rom SMMR on the  smal lest  p i x e l  
scale, 0 (12 km), r a t h e r  than t h e  50 km now provided. This  i s  important s ince  
r a i n  occurs on t h i s  sca le  o r  smal ler  and r a i n  drop e f f e c t s  on microwave 
br igh tness  temperatures are  h i g h l y  non- l inear .  

Recommendations f o r  New Research 

Fu r the r  work demonstrating t h e  d iagnos t ic  value o f  t he  atmospheric water 
parameters: i n teg ra ted  water vapor, t o t a l  c loud l i q u i d  water and r a i n  r a t e  
f o r  m i d l a t i t u d e  cyclones should be c a r r i e d  out.  I f e e l  t h a t  these k inds  o f  
da ta  can have impor tant  opera t iona l  app l i ca t ions ,  e s p e c i a l l y  i n  view of t he  
next  microwave rad iometer 's  much 1 arger swath width. (The next  microwave 
radiometer scheduled f o r  launch i s  t he  Special  Sensor Microwave Imager, SSM/I, 
which w i l l  be on a Defense Department s a t e l l i t e  i n  1986. It w i l l  have 1300 km 
swath w id th  compared t o  Seasat SMMR's 600 km.) It i s  a lso  my op in ion  t h a t  t he  
t o t a l  c loud l i q u i d  water and r a i n r a t e  in fo rmat ion  should be used i n  p rognost ic  
models. We have p rev ious l y  no t  had such da ta  ava i lab le ,  and i t s  k i n d  does 
no t ,  there fore ,  have immediate use. However, we know t h a t  c louds and r a i n  
a re  r e l a t e d  t o  l a t e n t  heat re lease and heat ing  and c o o l i n g  o f  atmospheric 
l aye rs  by v i s i b l e  and i n f r a r e d  rad ia t i on .  A f t e r  f u r t h e r  v e r i f i c a t i o n  o f  t h e  
a lgor i thms f o r  these parameters, we should be able t o  use them t o  i n i t i a l i z e  
and update numerical models. 
instruments.  
mat ion w i t h  t h e  present  da ta  from SMMR. 

B e t t e r  v e r i f i c a t i o n  can o n l y  come w i t h  new 
I n  t h e  meantime we can s tudy the  consequences o f  such i n f o r -  
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